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Abstract£?From Psammosilene tunicoides W. C. Wu et C. Y. Wu£two new natural cyclic dipeptides and 
two new cyclic octapeptides£" named psammosilenins A and B£Gyere isolated. Their structures were deter- 
mined as cyclo£” — Ala — Ala - £Soyclo£' - Val - Ala  £€eyclo£' — Pro, — Phe, — Pro; - Phe; — Phe; 

Ala - Pro; - Leu - £@nd cyclo£” — Prol - Gly — Phe; — Val — Pro; — Phe; — Thr - Ile — £E@y spectroscopic 


methods respectively . 
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Psammosilene tunicoides W. C. Wu et C. Y. Wuf-a monotype genus plant belonging to 
Caryophyllaceae£3s a famous medicinal herb in Yunnan Province. It is used as anodyne and haemo- 
static£ Wu£-1990£O Some studies on its saponins have been reported£ Puet al£A989£©As one part 
of our investigation on the new cyclopeptides from the higher plants£ Tan et a £3993£»Zou et al£^ 
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1993£7hao et al £4995 £Zhang et al£4997£Wang et al£+999£©a continuation of our investigation 
on the roots of this plant led to the isolation of two new natural cyclic dipeptide£ 1£-2£@nd two new 
cyclic octapeptide psammosilenins A and BÉO3£-4£OThis paper describes the isolation and structure 


elucidation of these compounds. 


Results and Discussion 

Compound 1 colorless needles£-negative to ninhydrin reaction but positive after hydrolysis with 
6 mol/L HCl. Its HREI — MS showed the molecular ion peak at m/z 142.0733£-in agreement with the 
molecular formula C6HjoN202£ calcd for C;H;9 NO; m/z 142.0742£©IR spectrum exhibited intense 
NH and C= O absorptions at v = 3300 and 1650 cm”! respectively. The ^C NMR spectrum showed the 
presence of an amide carbonyl at 8170.2£-mdicating that 1 was a symmetrical cyclic dipeptide. 

DEPT spectrum showed one methine at 551.2£-one methyl at 819.1 and one amide carbonyl at 
8170.2. The H NMR spectrum showed the presence of one amide proton at 59.30£ br. s££»ne me- 
thine at 34.28£° q£-3 = 8.0Hz£Qnd one methyl at 51.63£° d£-J = 8.0Hz£©These results indicated 
this cyclic dipetide contained two alanine units£and its structure was elucidated as cyclo£” — Ala — Ala 
- £O 

Compound 2 colorless needles£-negative to ninhydrin reaction but positive after hydrolysis with 
6 mol/L HCl. Its HREI — MS showed the molecular ion peak at m/z 170.1068£-m agreement with the 
molecular formula CgH;4N505£ calcd for C4Hij4 N50; m/z 170.1055£©IR spectrum exhibited intense 
NH and C = O absorptions at v = 3300 and 1650 cm ! respectively. The ^C NMR spectrum showed 
the presence of two amide carbonyls at 8171.5 and 167.5. These facts indicated that 2 was a cyclic 
dipeptide. 

Further analysis on the DEPT spectrum 
showed the presence of three methines at 6 
60.9£51.2 and 32.2£ three methyls at 8 20.9 4 0 
19.1£-and 17.1. The 'H NMR spectrum 
showed the presence of two amide protons at 
89.25£ br. s£Qnd 8.98£ br. s£©three me- 
thines at 04.35£' m£€4.31£ m£€2.67£ m££€^ 
and three methyls at 61.66£ d£4 = 4.0Hz£€7 l 2 
1.14£ d£-J = 8.0Hz£@nd 1.07£ d£-J = 
7.2Hz£©These facts led to the assignment of 2 as cyclo’ — Val - Ala - £O 

Psammosilenin A£'3£Ghite powderfEth£¥ — 108. 1£" c 0.39£-MeOH£@negative to ninhydrin 
reaction but positive after hydrolysis with 6 mol/L HCl. Its molecular formula was assigned as C5; Hoy 
NgOg by HR - FABMSEUE M + 1£©at m/z 917.4859£-valed. m/z 917 .4925£¥-indicating 24 degrees 


of unsaturation. The IR absorptions at 3290 cm~! and 1640 cm ^! were attributed to amino and amide 


NH ( NH 


carbonyl groups respectively. The^C NMR spectrum contained eight signals due to amide carbonyls at 
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8174. 1£473.5£473.1£472.8£471.7£471.5£471.5£470.5. The ! H NMR spectrum exhibited 
five amide protons at 8 9.22£9.35£9.43£9 .55£9.70. These facts indicated that 3 was a cyclopep- 
tide. 

In order to identify spin systems of different amino acid residues£-2D — NMR techniques were 
used. By analyzing H — 'H COSY£-SHIMQC£-HMBC spectra£-these amino acid residues were revealed 
to be one alanineE-one leucine£Ahree phenylalanine£-three proline units. The molecular weight of 
these amino acid residues was identical with that observed in FABMS. Unambiguous assignment of' H 
and'^C NMR signals£ Table 1£@as carried out by means of 2D - NMR techniques including ! H - !H 
COSY£-HMQC and HMBC. 

HMBC spectrum provided the evidences for the linkage of the amino acid residues. It showed the 
connectivity of NH4j, to C = Opes £-NHpj,4 to C = Og, 5 £-NHj,4 to C = Op £78 - Hy? to C = Op £~ 
NHphe1 to C = Op; and NH;,, to C = Op,3£ Figure 1£€which implied the presence of two peptide 
fragments off — Pro, - Phe; — Pro; - Phe; - Phe; - Ala - £@ndE™ - Pro; — Leu - £©These two peptide 
fragments had to be linked in only one sequence. Consequently£the structure of 3 was determined to 
be cyclo£” - Pro, - Phe; — Pro; — Phe; - Phe; — Ala - Pro; — Leu — £©The proposed structure was fur- 


ther confirmed by FABMS. 
Table 1 'H and? C NMR Data of Psammosilenin A£'3£&n pyridine — d5£^ 500MHz for ! H NMR£425MHz for PC NMR£O 





CO Co Cg Cy Có HN Ha Hg Hy Hò 
0.91£ d£O 
Leu 170.6 52.6 31.9 26.7 21.3 9.35£ d£O 5.02£ m£O2.70£ m£O2.07£ m£O J=6.5 
23.6 J=8.5 1.0£° d£© 
J=6.5 
Ala 172.8 49.5 15.6 9.70 5.31£ m£O 1.31£ d£O 
£ br.s£O J=6.5 
Phe; 171.7 55.9 37.9 140.3 126.5- 9.43£ d£O 5.07£ m£©3.79£" m£© 6.95 - 
130.4 J=8.5 3.70£ m£© 7.46 
Phe; 171.5 54.6 38.3 136.9 126.5 - 9.55 5.24£ m£O3.12£ m£O 6.95 - 
130.4 £ br.s£O 3.26£^ m£© 7.46 
Phe; 174.1 55.4 39.1 138.4 126.5- 9.22f d£© 5.33£ m£©3.60£ m£© 6.95 - 
130.4 J=6.5 3.28£" m£© 7.46 
Pro, 171.5 61.6 30.0 21.9 47.4 4.36£ m£© 1.23£ m£©0.87£ m£© 3.54£ m£© 
3.39£ m£© 
Pro; 173.5 59.7 29.6 25.7 47.0 4.89£ m£©2.34£ m£© 1.53£ m£©3.78£ m£© 
2.07£ m£© 1.95£ m£© 
Pro 173.1 61.0 30.7 22.8 47.5 4.74£ m£© 2.03£ m£© 1.73£ m£© 3.74£° m£© 


Psammosilenin BE 4£©white power fkb £% - 73.& c 023£MeOH£®negative to ninhydrin reac- 
tion but positive after hydrolysis with 6 mol/L HCl. Its FABMS gave UM + 1£Y ion at m/z 859. The 
IR spectrum exhibited intense NH and C = O absorptions at 3300 cm! and 1650 cm! respectively. 
The'^C NMR spectrum showed the signals of eight amide carbonyls between à 169.1 and 173.3. The 
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1H NMR spectrum showed six amide protons between ò 8.58 and 9.56. From these facts£4 was de- 


Phe, 
C X. 


duced to be a cyclopeptide. 
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Fig. 1 Selected HMBC for Psammosilenin AE” 3£© Fig. 2 — Selected ROESY for Psammosilenin B£'4£O 


Table 2. 'H and C NMR Data of Psammosilenin BÉ 4£&h pyridine — d; £  600MHz for'H NMR£H50MHz for?C NMR£© 








co Ca CB Cy Có HN Ho Hg Hy Hà 
Gly | 169.1 43.6 9.28 4.56€ dd£O 
fbr.s£O J=16.8£9.0 
3.36 d£© 
J=16.8 
Val  171.5* 55.2b 33.2 19.0 9.08 5.28 m£O 2.56 mf£O  1.3$ d£O 
20.1 £br.s£O J=6.6 
1.28 d£O 
J=6.0 
Tle | 171.5* 56.9 40.1 25.2 10.9 8.70 5.28 m£O 2.46 m£© 1.86 mfO 0.9£ £O 
15.3 £ ca. £O 1.38 d£O J=7.2 
J=5.8 
Thr 172.00 63.0 68.4 20.9 8.58 5.38 m£O 4.46 m£O  1.5$ d£O 
£ br.s£O J=6.0 
Pr, 172.3 62.5 29.6 25.2 48.6* 4.18 m£O 2.06 m£© 1.88 m£O 3.88 mfO 
1.96 m£O 1.36 mfO 3.7&£ mfO 
Pro 172.3 62.0 29.6 25.2 49.0* 3.88 m£O 1.98 m£O 1.5£ mfO 3.8£ mfO 
1.68 m£O 1.46 m£© 3.7£ m£O© 
Phe 173.3 58.0 41.8 1838.0! 126.9- 8.59 5.58 m£O 3.4£ d£O 7.0-7.6 
130.0 £br.s£O J= 13£h2 
3.1£ m£© 
Phe 172.1% 60.5 35.9 139.5! 126.9- 9.56 4.0£'m£O 4.06 m£© 7.0-7.6 
130.0 £ br. s£© 3.6£ m£© 


a£-b£—œf~ assignments with the same superscripts may be interchanged . 


By analyzing the TOCSY£-HMQC and DQF — COSY spectra£-eight amino acid residues were i- 
dentified as one glycine£-one isoleucine£ one threonineE Dne valineEtwo phenylalanine and two proline 


units. The molecular weight of these amino acid residues was identical with that observed in FABMS 
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£” pos. £O Assignment of the! H and ^C NMR signal£ Table 2£Gf 4 was accomplished using combination 
of 2D - NMR experiments such as DQF — COSY£-HMQC and TOCSY. 

The sequence of these amino acid residues was determined by ROESY spectrum. The ROESY 
correlationsE Figure 2£ Guggested the presence of two peptide fragment" — Prol — Gly — Phel — Val — 
and - Pro2 - Phe2 - Thr - Ile — £€and these two peptide fragments had to be linked in only one se- 
quence. These facts together with the information provided by FABMS led to the proposition of struc- 
ture of 4 as cyclo£" - Pro; - Gly — Phe; — Val — Pro; — Phe; - Thr - Ile - £O 


Experimental 

General Melting points were determined on Kofler block and uncorrected. Optical rotations were 
measured with a SEPA — 300 polarimeter. IR spectra were measured on Bio — Rad FTS - 135 spec- 
trometer. NMR spectra were obtained on Bruker AM — 400MHz£-BRX - 500MHz and Varian INOVA 
— 600MHz spectrometers. A VG Auto Spec — 3000 spectrometer was used to record MS spectra. 200 
— 300 mesh and 300 — 400 mesh silica ge£ made in Qingdao Ocean Chemical Factory£@ere used for 
column chromatography and silica gel G for TLC. All solvents were industrial products£and redistilled 
before using. 

Plant Material The dried roots of Psammosilene tunicoides were bought from the Yunnan Baiyao 
Drug Factory in Kunming£-€hina. 

Extraction and Isolation Powdered roots of Psammosilene tunicoides £ 25kg£Gyere. extracted 
three times with ethanol 90 % £@ refluxing condition for 4 hours. Removal of solvents by evaporation 
yielded a syrup. The syrup was suspended in acetone£-filtrated out the precipitate. The filtrate was 
concentrated to afford a residue. The residue was subjected to a silica gel column£-eluting with CHCl, 
and increasing proportions of MeOHÉE 5 — 30% £®and gave four fractions. Fractions were monitored by 
TLC. The Fr. II£ 64g£ Gere further purified by column chromatography on silica gel and RP — HPLC 
to gave compound 1£°17mg£ompound 2£° 12mg£©Psammosilenin A£ 3£€ 10mg£@nd Psam- 
mosilenin BE” 4f©6mg£© 

Compound 1£9C;H,,N,O, £-eolorless needles£" methanol£@-ninhydrin reaction£E” — LOmp£2206 
~ 208°C. IRBE" cm- '£@3300£4650. EI- MS m/z£ % £@142£ £UMEY 65£84 14£" 16£699 

£ 100£684£ 5 £671 £" 67 £656 £ 65£O HREI - MS£2 £UMEY at m/z 142.0733£ calcd. m/z 
142 .0742£©H NMR£ 400MHz£pyridine — d;E@ppm£% .30£° 2HE-br. s£-NH£€4.28£ 2H£-q£3 
= 8.0Hz£-w - Hy),£64.63£ 6H£-d£-j = 8 .OHz£-B - Han EC’ C NMRE 100MHz£-pyridine - d £G 
ppm£2170.5£° CO£51 .2£ CHE - Can £49. 1£° CHEB - CA, £O 

Compound 2£°C,H,4,N,0,£-tolorless needlesE” methanol£&-ninhydrin reactionE” - £Omp£2177 
~ 179°C. IRv&B£" cm~ ! £693300£4650.. EI- MS£2m/z£” % £@70£UMEY £” 1£6428£" 100£6413 

£'35£€90£ 45£€84£ 17£€2£ 47£@56£ 22£OHREI - MSEÜMÉ£Y at m/z 170.1068" calcd. m/z 
170.1055£OH NMR£ 400MHz£-pyridine - d,E@£29.25£° 1H£-br. s£-NH£€-8.98£' 1H£-br. s£^ 
NH£€4.35£ 1H£m£€4.13£ 1H£m£€2.67£ 1H£m£-8 - Hy £€1.66£ 3HEWEF = 4.0Hz£78 
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- Hy, £84. 14£° 3H£d£- = 8.0Hz£—y - H,,,£€1.07£ 3H£A£- = 8.0Hz£—y — Hya £ C NMR 
£ 100MHz£-pyridine - d;£Q£9171 .5£ CO£€167.5£ CO£960.9£ CH£G51.2£ CH£632.2£ CH£^ 
B- €,,£€20.9£ CH,£-y - C,,£619.1£ CHEY - C4,£617.1£ CHER- Cy),£© 
Psammosilenin A£ 3£€C., Ha, N,O;£ white powder£-ninhydrin reaction£" - E@Û£F — 108.14 
£ c 0.39£-Me0H£Q IRVEPr£" cm ^! £83290£4640. positive FAB - MS m/z" % £€9917 £ÜM + HEY 
£30£€245£ 3£6917£ 7£€120£ 25£630£" 100£ OHRFAB — MS£9£ÜM + HEY at m/z 917.4859 
£ calcd. m/z 917.4925£@H NMR and "C NMR data were listed in Table 1. 

Psammosilenin B £" 4 £€ C4, He Ng09£-white powder£-ninhydrin reaction£" - £O IR. v 
£ cm ^! £63300£-1650. positive FAB - MS m/z£ % £859 £ÜM + HEF” 15£6415£ 2£6346£ 5£€- 
302£8£€245£ 3£€155£ 9£€420£ 33£©70£" 100£OH NMR and PC NMR data were listed in 

Table 2. 
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